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— 1 — 




a * <» m m 
i. #'j7i;-M*i//-tf cppo) ffitt*w-r*#'j^rf-K*3 

- Kt-Sit&FtSCDN AEFJifcli*©??^ > ho 
A EH, 

3. iE#ttPP0»^l=#+£7>*-*>xm'RN A*3- Kr$E*J* 
feti*©?^/ > h 1 WB«<0 D N AEa 

4. Wa«MSaitit*fiii^T^4»*3gi3CI2tt©DNAE?*l» 

EMI- i TM £ft-C^4W3&® 2 l£!Btt<DD N A EM. 

6. HlKBI^Lfc.fc3tt* JtS_Lo3H*3K* h 5 > *> ? h<*<*/* KEMiJi 
I/-7^>PP0*'J^Tf K*a - SET'JfcdtrtfJfcS 2 t^SS 

3 - Kt* iite^^trm^il 1 tcIStao D N AEfU 
8. H3tcE3^UfcJ:*5^ 'J >^OP POSM^ti^'J^^f K 
K-r*itfis^*#t;»*^lt=ia«ODNAEyJo 

f - K*3- Kf*i«fiK^**t;m*aSlKE«©DNAE?J 0 

1 0. PPOM^t^^'iW K*n- K-*-*DNAE?J*fcli*©7 

P PO*gt£**T*-'5*y ^V*- Kfca- iite^StDN AEW*fcti 

^7^; K$S3I^* L ; * LT 

mDNAEM±>«fctf&7?x i K$£fl-<? ^ &DNAE3*J£ 
K^X; K^^^^-^liEat-rscit^tiK^a, 

1 1. DNAE?']£> ffififf^^mtt^nfc^UT^MfcRNA^^^JSS 
f * 1 0 t=K«O^ffi 0 
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12. r K»>tij:c;s*>^«jRr5»*g( 
1 1 tctefao^&o 

13. P POtf';^:/* KRtfflttL : 

3f-DNA (c DNA)-£*&1-£ A*3IC2*#'J 7fi^fcRNA4i&at 

14. ^'J7r- ;Wt R N A SIS*** 

'J T T^Kfc R N A ^iS^^^*±3 -fctfT^t^-^-f-T- T&H L T 
38--«|cDNA*£&£L ; *LT 
*©£-?ir£f££n^c DNA4, # 'J i 5 — ( P C R ) tfflWC 

1 5. T^^-^^v-^ £3*1 

5* -GACTCGAGTCGACATCG A 1 1 1 11 III 111 II U 11 
£Wf **'J =T? ? K7/-/^-T*5»Ml 4 ICtBtt©;£&o 

16. cDNA^m«$-ttiXSAt. EM 
5" -GACTCGAGTCGACATCC 

SE«©;£i£ 0 

17. 5' ^Jg^^^^-^ 7 K<7 c DN A<Oit«ffl^ffll^ns»^cE 

M 

5' -CC I AT ICAGGC ICCI C ATAT 1 1 C I A AGTCTGC ; 

ac dn A©*a«ffli£ffli»t.n*tt£icey»j 

5' -GCGGATCCTT [CT] TA [CT] GA [CT] GA [G A] AA [CT] AA ; 
■J vi/c DN A©Jt«ffllcBH>£n*»&ICEM 

C5' -CCGAATTCGA [AG] GA [TC] ATGGGI AA [TC] TT [TC] TA) ; 
tLtvt^^cD N A©l««ffl»cfflV^n**^lcEy«J 

GEH3: (5' -GCGAATTCTT [TC] [TC)TICCITT[TC]CACTC] [AC]G) 

GEN7 : (5* -GCGAATTCAA [TC] GT1GA [TC] [AC]GIATGTGG) 



18. #V r-r^/KtRN A^5aSl-^XSA<> 

g[ * 'J T 7 s ;u<t R N A £ jge^SHftii J; P P O *m£ft 7 5 ? - T&S L 
flic DNA^L ; 

,fij7fy S/^fflEMfcSSb DN A© 3' 5fciSl=tS&L ; *U 

•&©J:-5l=^BE*n/=^'JTf f -;Ktc DN A*. P C R*ffl^T*«**S 
C <h ££Oi***H 1 3 CSd*2©7j 

19. PP0^7*7^7-^ ;/ K^PPOK&gtTEM 
5' - AATCTTTGTGGTGACTGGCG 

tW^i*'^*? U** 7 ^ D 4 fcti» P P 0^7*7 "7- 

y + ^^^tliPPOl^LtE? 1 ! 
5' GACGCTACATTAGTCTTAAAT 

2 0. cDNA^^iXS^ S^l 
5' -GACTCGAGTCGACATCGA 11111111111111111 

M =7? 7 U**^ 'J ? t^f" K7^7*^ -•7 : 7'{-T — t3lL&? 
K*7 P POIcBflLTEM 

5' - ACCATCAGGCACGGTGGCGC 
i (i >f * # * **A3E P P O ic&a L TEM 
5' -TGCTCATCAACTGCAGTTGAG 

P P Ot#&^:t 'J =f ? ? K7*7^?-*S3l^ffl^l 9tcIS*$ 

2 1. KlSm^^ 9-i)<7^%i Y*0 9-7^-7*9 "J 7* h S K + 

T**K DN AE?'JA<c DN AE?'jT*0. DNAE^fXi K^^^ 

*<D£olZ$if$.$ntzc DN A^T7yo-xyjL-J:-C?>8i]L ; 

S77^y > h^7^-7,? 'jyFSK + ^^-©HindI I lifcliE 



c or i eufitzja^aci^ojs^iii 0ic*e«©7ji* o 

2 2. PPOffi^Sti'HUW K*3- Ktf**DN AEM*fcf±-e©7 
7/>>h^^MDNA'7"7X; Kt?*oTs iJUfflfS^lCfc^TttM;* 

2 3. DN AEM<0JtfflO«fiEW^o*-^-S**^tim*«2 2 KEtt© 

24. DNAEWv 7K-), E, 'J tz&V + ^tft^© P P OSfe 

2 5. tt4i!iffillt4»OPPOffittco*t(ltfiT*-a-5^"P*oT> 
feifeP POitfc^ifctieo^TV > h^^iiDN A«^«J ; *>J;Cf 

sd n AWJstjj^aaeistH^^VALTjBHGft Ufctttt^sia-r* c 

2 6. DNAfl|3Sm<> iEf P P 0»&f I:^t5 7 R N A4 3 

- Kf-sEyj* fc(i^©7^r> > h*^tm*«2 5usa«©7j^o 

27. DNA«I»^ PPOJtfe^S /:li^77^ > h*^*. ttHBB 
HSBia*ffli&//*Cl^»*3®2 6 icIB«©^ 0 

2 8. tt^fU^^r^ /P-Wa y + rf-f^ "J V=r*5J;CfS^^aiR* 
nfc««5*^»*flt*3S2 5tcS2*©S^o 

2 9. DNAW^«5A<. 

DNAE^A^n/iZfiW^n - : 4sJ;tf 

30. temm*p<op pom&v>ws:W:i<*ttt&-e2>'*~c* 




3.5L DNA«SSttA<* F7>->7h^K^3-Kt^PP0^UE?i^ 

3 2. P PO^UE?tiA<, P PO? w<^«*{6<omjaE»»ClS]t*-SJ;9tcft6 
©«ttE*I£*£**£nTi.**»#Jg3 1 KlEttcD^&o 

33. ifi&H&S:. ;/<3 H 77TA f-vK ^ 3-t-feJ;CF337^ 

3 4. DUAmmm<> 

DNAE3?iJ*SIA$nfc-^K?^- ; ijic; 

35. PPO^ft^^'Myf K*r- K^5i«£^^t-DNAEytJ 
3 6. P POS&^W^S* 'i^* K*3- K-#**DNAEm*:li*<07 
c DN \*tz\t¥J 'J- ; fe.fccf 

PPOrg&^W-f £tf 'J-^f- K*n- Kr*DN AE?"J*/::i^fi075ry. 
> h£&t;DN A 7o L, : 

^ a - >*SaSii1-5 C «t*^tr±SB^o 
37. DNAro-W HSP4lKSfflEir»??dn5'J>=/, : J + rf<f*:* ~f 
h'^ttz (iScO P P O ilfe^O 75^/ V h*^CDNAE?iJ*#t;a*Ja3 6 

3 8. DNA7n-^, 
«#J»A^S>£c DNA ; ±3«tc; 

>;A -»7tV^ yK^ifcliS©PPOitfc?OE*l*£C2«S**:(±*' 
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&*ss # * c: £ e&vijmz -t -> r«2sr « 3 7 tciaecD^r&o 

39. l/*f-K75-f PPO* W<?H_to«J6£tt«fifc 

KJUJttiDN AEyj*dt*»*?B3 8 KSB*(0:#fc» 

4 0. PPOgft^ti^'J^T-f K*=3- K-r^itfc^^6'DNAE^J 

»b«)!l$nfcniRNA; 

Km R N A *ige^B3ft±>iC57 #79 -7 ? 4 ^-~C&m cDN 
A££<£L ; ^LT 

T> 

^7^77 U - ; *>£tf 

«KPPO*>'<?Wc#LT£i;fc£?a->tttttt:*«tltL : ^Lt 

4 2. N3KJST5 y»E?<J 

AP I QAPD I SKCGTATVPDGVTP 



9/1 ffl 

# -j 7 * y - 4- •> ^- -tfite^ 

m3lte±c;J53£0*'J 7xy-;U3i-*->^— (PPO) 
S -T -5 dttf fC ~ C T -T 6 36 <0 D N A E?i| tc * 0 

P P OEyjffl*B*J8^T\ iEtttt P P Oitfe^^fiSfctt^S * i "5 KfittJj . 



> (grapevine) CDPP Oi*fe^(±x fi£jft^ w^Ro 

±>i^T^u-^/<'r >p PooiEL^«w*iJ:c;iaaft*^t;flocne>offl«© 

*^iffTffll»bni TPPO^rj- KLTUiit&fJ . TP PO*3- 

K-^sit&fj *fcu rppoiae^] ppoit&^ifcfi-eni^wwtc 
*9f5i<^Ef J^.m^r * £ mm $ n -5 * -c* -5 0 

*^o5B-<osg»ic*3^x, (PPO) ffift* 

tti^'K^f K*3- Ki-^itfe^^^CDNAE^J^fcli^-iD^^r^ > 

D N DE^'Jtis h7>'> 7 h^y^ K^n- K-fS P POitfeToyUE^l* 

DNDE^/ii«lftSnTl»TJ:l»« DNAE?'Jii^ JE^fttt P P O 

DNAEyjIi, ttttEHa§Btit*El=^7?iyT-fc^ 0 

SE^tii 7*UE3?iJl±. PP0^>^^H*flb<0MiaK^lcip|t**J:9t=<&©« 
ttE?"jU£ T»£ £ C <&<> 

DNAE3?tJ(is iaiicia^Lfci-5tt^ «&_h60ji»# h 5 > •> ^>E?tJ±j-fc 

c/eJifft^u-T'^v >p p 0^>/^ # ^'S^*^^-c^. l *cJ:^ o 

DNAE3&j(i, gl2t;EI^Lfc^9^ V? v i ^SIO P P 0ffitt**t4# 



— 3 — 




^^Sg»ic±3^r. P P0^3- K-T *DNAE*J£fc(i*e3 

P P OffittfcWf** U <^ K*3 - K-i"5i«&jF*^OD N AE*Jifc(i 
^077/^ > h ; fc^tf 

KDN AE*li3.fcCtt*?7X* K£35"<? *-*RJC$i*-C. SDNAE?*]^ 

P P O^n- K-T -SDN AE?fi(i. ttttt^j^miltS nfc* y T-r 

-;HtRNA3^^£feJS£r4Ci*<-eg-&o tttt«» V>^> v + tf-f*. ^/ K*> 

&£a&frz>miRtz>ctt><v%z>o ^l<i±, ««5SM4»±h x^^Kf 

PPO^n- Ki-*DNA£7iJ*«tfc'*--5rt:*U:, #3£flfl©*f* LO»»KJ3 

PPO^n- *tf UT^~;UffcRNA£*C^mi!tL ; 
ntf-DNA (cDNA) 7 T-Mt*H 

A£&grr*iM(i, 

c D N A U : * tT 
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t<0J;7i:4jfi**ifccDNA*, * 'J * ~ tf««Ri£ (PCR) *fl^T 

it! y 7f*-/WtR N A £ifil£^B*£©KiEXgii, E*J 
5' -G ACTCG AGTCG ACATCG A I 1 I W i 1 1 1 1 1 1 1 i I l'l' 

c DNA£i*«;*tf.&Xfg{i, E*J 
5' -GACTCCAGTCGACATCG 

5' JttfS^v^-fi. c DN AOHMafflCffll,^n«*^ E*i 

5' -CCIATICAGGCICCIGATATIICIAAGTCTCG 

5' 5cDNAOi«*affli;ffl^bn«*^ E7<] 

5' -CCGGATCCTT [CT] TA [CT] CA [CT ] CA [GA] AA [CT] AA 

C5' -GCGAATTCGA [AG] GA [TC] ATGGCI AA CTC] TT [TC] TA) 

5' ^g^5-f^-ti. y + rf^*cDNA©ilttffiKffiV»$>ft*J»£s K*! 
GEN 3: (5' -GCGAATTCTTCTC] [TC]TirciTT[TC]CA[TC] [AC]G) 
GEN 7: (5' -GCGAATTCA A [TC] GTI GA [TC] [ACjCIATCTGC) 

#3fetf© COtttti:: L^TcDN A£«£?-S J: -5 tc# y 7-r- 
MfcRNA*tegt5IS«, 

y T-r— ;U<kR N A £i2»£2?B#fc J; t/ P P O^y^^T-TtoS L 
TS-icDNA^L ; 

^CD-fc^tCi^^tlfcc DN A£* - i^-^d h7VX7x7-tfT&SlT, 
^'i7fy -/>me8e?fJ£-&cDNA<D3' 5K8SK»£&L ; fL-T 

■eoji-ptr^^n^^ y 7f- /Wtc dn a^p cRt3^^xi««^^^c 



# 'J T 7 s - Mt R N A *iSSC3f B*T*aa-#* * XSI±> 7 K*> P P 0 tcM LT 

" 5' - A ATCTTTGTGGTG ACTGGCG 
-S P P O&Zllft**) ? Us***- K7*7-<v-^ffiUiCiA^^ * 

fctisp po^is^^v-r-7-ti-»^^*Jtft^p poKsgLTg^j 

5' GACGGTACATTAGTCTTAAAT 

cDNA£HMIi£^-5X*I<;IU E*l 

5' -C ACTCG A GTCC ACATCC A 1 1 l " l T I T TTTT H T TI T 
^-f*>Jrm?>7U** K7^i'-7 , 7^ v-iiit;^ P P OI^MLT 

un 

5' -ACCATCAGGCACGGTGGCGG 
* fcli v? * if << P P 0 KM LT£?»J 

5" -TGCTCATCAACTGGAGTTGAG 

c DNA©i'D-^>/(0/:*C7 , 7X i K5£^? ?-liffifc<9&^ 
tt8ST*->tJ;^, 75 *S hX^-rJt/-x^J^h 
(Bluescript) S K + li«§T*5:i^-jtl^ 0 
?o-r.>rxmii£*^£^J&££<fcoT<fci.\> tf£ L^sCii 
cDNA*?I/y)77//> h'CT'v > hjfcfcfctt&KL ; 
^■CDJ:9l=^JSESn/:c DN A^7^n-xy^±.T7>53'JU : 

w»77/y > h^yju^mnf t : tit 

c o R-I 5 C <h <!:*<-C^ i 0 

(Escherichia col i) DH5UiS^*4:^^t^5c 



7xi Ktiett-r^o 

(i. PPOffi^Wti^'J^f K^r^- Kt-'SDN AE?«]©±«E©«)53c^y 

«^P POitfe^^/iti^^^^^J' >h^t;DNA«^ ; isXtf 

ttDNA«»©*»«^*4*tc*ALrjejteifltfctt«*Ki6t-*Ct* 

DN A«$S8!(±. JE^tP POit&^tC«-r^T>^-fe>^mRN A^rrJ- KL 
T^6E?>itfclH077^> > h££t;C<i:a<-e3 *c DNA«36«jti. PP 

*^ft;DNA*JS«): *5J:c; 

DN A«^(±, P P0-/UEyj*-3- KLTl^DNAE?"J4fclU077 




PPO^eo*l>*ffi^O*4ti«*lc4si*TO**fc(ia«i©*S3E£WaWE 

(pa t a t i n) To*- ? -CDCfcfljli. i> * *^ *ffi&CD&£ta«cpi::*5^ 
TO^P P0«S:*SESt*'5o ctiii^twfci^^ P POffi&£ffiT£-tmo» 

»*Ll\««tc4itv-c, DNAfc^ii, PP0*3- KLT^SDNAE?'J 

t9— oOff* Ll*)!SI*i:i5^T. DN.A*»«acottfttp^O*At±- D N A 
SUgfttr^T^-Sr ?'0'<^ t- 'J OA (Agrobac ter ium) 
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-^<-f>. v + #>r^ y>=f* ^'<a, ^-*>fcj:c;T>7:^^ffi 

-5 S¥ A 0 -t * C i A < ^ £ £ o 

PPO£n- KLTV^DN AK?«Jifcti 
* ? a - >{fc£ nfc-< * O^ffi^tcC £*<~e& So 

r-3*<> ffitaP po*>/<*Hi±ax#?as£ LT^^ci^bntfcO. 

o co & « a<Ki8ij snfc, :n ^o^sistu a * «d&«5IH]t«jj £ *^ $ n * co 
*n*ii. flsottttP poite^^tsA^i-^a-TfcXtfT^'f -7--4fi:ff- 

Ltzfr^X, *^B^OMtci>-?— ooOSg«(ci5^-C. PPOfitt*Wt**'J 
cDNAi izliY / 1**7-4 "7*7 U — ; is£& 

#y -7^7 -;M-*->^~ (PPO) i£tfc£*T*-£# 'J K©«6H=-«r 
SETa-y^yy Af-f^'J-iM^U K82fi££-t*"C % SDN AE?>J*W 

DNA7D-7li, HM!*£(0£c DN A ; *sAtf 



TK^tfciiSoppoitfe^oem^t/aaaifcd^ 
KTv^-3— p po* >'<?fl±©tst££ttffi{fi:iwi*# 

<S^a*>^m*f$tl^mR N A : 
f.'J-dT7/7'^-7'7-(7- ; fcACX 

mR N A^i£tE^B$5R-fc A C/T ^"7"^ — T^ v — "C4&ISbT5B — flS c DN A 

-t-coAoti^fiSsn/zc dna4, ^-y =fyt ? 4 y 

y K^4fc(iS«>P POit£^E?tJ^S^< ciA<T?^ 



5>coP P0^&liSff5t&iw££kGD-C&!K iaiC^BtwA-sTjRH-^^^ttLfc 
Qfelcr ^ - ■>* i > h l^A o Tnl^tf-S - i:A<T^ So «^U*4(ifi©5|-C* 

tJiU (CTAB) f ? - y * > F tiiSSt* 5 C i 

;uv^ 7 7-( - Ati-tr-7 r a -*S*fT*^ TAlV> 380(0^7 

^Bflcotj-p— DOJBfilti*5^T, N^«S7l> r tte?'J 
AP I QAPDI SKCGTATVPDGVTP 

Ell : 

«ISJbom««:h hE?<l±Ji:C;fiJci«ri^-^<^>PPO^>^*^K 
3t#*=i- K**«£5S£&G P01 cDNA??^f hWJ*5J;tfW^ 

El 2. : 

V7Tycoi<D^ , j7x;-;^+'>^-tf©BPO 1 ? a- vo&StfeAtf 



E4 : 

+ *i*3EP PO^a- Kt* £*o->©«HK*j*ff»i**>'<*JtE*I. 

(SDS-PAGE) Y;U-e<D*Stfk»lc J; r> -Ot&ZtltzXo KB**< 1 MS 
fco 8IHet»©£Xa£ 4 Xylite Lfc. 

0raM7X3;l/t'>KSf: 1 OmMyft h l^^ h — /l/*in*.rt:*&8i 1 0 Om 1 
^ y h">*H-S9 0 0ml Uia^.fco »H-*1 0. OOOxgtl OaiSH&O 

J:tfl mM'/f^ h W h->U£flD*-^2 SmM'J b U pH7. 2 

tp(C«**gftl. 7 5 'J -y h;lit^!RS^tfc^ ffl^t>f^->'x>h1? 
**£<t Kf^U h 'J y W>tifA (CTAB) <DA% (w/v) fg&2 
SOml^Mfco 2 0$HSK>**^- M-fcSL l6tB«9*15. OOOxg 
■CI 5#P«1»C,^ttLfco Jtffi^fcEtWSS^^-^ATM 5«i^^^ 
pH£7. 0liS9fiUfc«s *ft£ 1 5. 0 0 0 x g^l saPJNfrOattLfco 
£©±ffi**fSfra»7>*-?A^9 S^TlSfD*** 0 IC33I£ 

Lfc&s*ft£15. 0 0 0 x «T3 0»fiaa*C^BLfco ^l^v H*- 10m 
MTX3;Ut.'>ee^iJ«ty r 2mM ->'ft h-^Mfc2 0mMh'7- h 
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n-7o/<>, pH7. 5T<777-A) *l:ft^tl OOmlTSB* 
iSittz Q JlSHltt** '<777-A7?Wtffct7rf7?XG2 5O4r4 0 
cma^AJblcfc^TSfcil Om l/?rTl$yttU ^Lt^i^JI*!)^ 

JftaJtt^-^ '*y~7 T — A "C^Hj £ Q 17 T O — X ' 7t7 h ♦ 

2. 5 x 1 0 cm^7AU«tiS6m A7A^7t-A4 
OOmlT^Lfco PPO^777-A*O0-500mM N a C 1 

pH^7. OlcfflfiL^o C©@:££. lMlfc8*7>*Ji'7A > 1M KC 
1 fcitflmMyft ht^ h 5 OmM'J >B*^ h 'J^A^ pH7. 

0 ('<7 7r-B) T^a^tf/l? iX/W-fe? 7- D-X'777h»7D-01 
x3 5cm^7ilcSttill, 5 m 1 /^^?&W(Lfco ?V5A^/< ? 7 t-B 1 2 
Om PPO^IO 0-0^^7 7 T-BcD43E-e&«L/^o fg 
tti^H»!)^7;3> (Ami con) P M 1 0 fSnifcBSU: L A:*, 

1 mM * h U^f h - ^iDifc 2 0 raM V 'J •) ^ pH7. 0 
77-C) ^3[HlB5fOft^.^«>t^tTf5}— IW77^ ^ b U-i/m >*fr 
ti-yfz* Z<Z>mtt^ '<7 77-CT J WB*-frfctKD*'/A7'^'f KDlx 

#>LfcSL PPO^<777-C + 0-50 OmM'J >a**7 'J *7 A©^Efig« 
Lfco *a6^Stt©^ J &^ , J-to-^43T2 OK (v/v) izL&-o- S OXi: 

S3. 5mg«U, SMfcETFlcRm-*. 
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fliKttaii. sDs-pAGE^tttsctia-3T«*Lfc fl saw©** 

^»*<4 0 k D a<0^ >^^KO»ttt£tt'<> Kt±«t5«a4>t-fe^T^sn/s<» 
Steffi 2 

fflSPPO^'^H^Jlmg^ 2 OmMl6fl&«7 pH7. 6 

* -t** 7 r-r 7 ?7.G25©2. 5x20c m^J7 At;:*i^T#Ei£5 m 

-?i^-^^^tx K^^^IC^oT^Lfco TS5CE? 1 ] 
AP1QAPDI SKCGTATVPDGVTP 

' / P P Qig<£?g y a--=- > ^ 
ijf^7> (Reza 1 an) (Krake) (1) O^tc 

LttA<oT, £RN A ; &X;U^7"-7' K^«H*^*ttL7^« ^RNA^lffSO 

(Pharmacta LKB Biotechnology)) t-St' C i 
J:oT#'J (A) + t^StrRNAli^^^ 0 



3S— «6cDNA^ SOmMhU-HCl pH8. 3x 25mM KCU 
10mM MgCI 2 s 4mM DTT, ImM NaPPi, 1 mM d N T 
P S> U^? 7 1/7— tfffl*«l U> 7KOJft$!<OH?'J (A) + IC*tRNAl. 
4 ^ g, AMVm*Znmi& ir^^ii* ^^(Promega Corp)) 
2 1 Ufc.kCfW/'J vKdTl 7-7^^-^7-f?- 

(5' -CACTCC ACTCCACATCGA 1 11 1 J 1 1 1 It I KIT TT) 
0. 5 u g££fc t JKJ£fi£#34 J K:fc^T4 2t-Cl^fiSL^ RJtS 
^MTE (lOmMh'JX-HCl pH8. 0, ImM E DT A) ~C8 0 
ti I ir#9?Lfio-2 OtTK-iLfco 

(5' -CC I AT I C AGGC 1 CC I G ATAT II C I A AGTGTGG) 
«SrK^PPOON5l5«^>^^BEyj (7;;K2-1 2) tC^L-C& 

^7-7*7>< K • /<-f*'>XfAX (Applied Biosystems) D 

c DNA^ 7a-7>(Frobnian) (2) (OT5ffilC*RWlc Lfc*<-» 
"C. 10mMh'j7-HCl (25tTpH9. 0) . 5 OmM KCU 1. 
5mM MgClg, 0. 2mM dNTPs, 0. 0 1«W> (w/v) % 
0. l^h'Jh>X-100. ftRUfcJB— *Sc DNARiCfi^«!l5 UTa 
q DNA^'Jy^-tf (7*0^0-7) 1. 2 5 lOOnM?^ 

(5' -GACTCGAGTCGACATCG) 

1 u m N^Kg^7>r-7- (±jejc*a«to) 5 om* 

lC^T*'Jy5--tfi!m£!t; (PCR) (CJ;^Tttt«S^^o itttli. 94^ 
TIt}^^ 5 5*C"C1^P«1©7--'J>^ 7 2 < C*T25>MlcOfca^ 
a -7 yyfe«kt;7 2 < CT3^0^g J &5'7 v ^ ? AOtOffi ^a^^ AKtt^T^ 
9 4tl #ISU 5 5X1 » r-1*5 J: 7 2 T 3 TrPel^ 25^? t\#M t fc. if« 
$ n/: D N A ^7 x / - vi^/ ? o d t.^AtttHl L, x^y-;l/TaJR**s *€" 



IX>T E&tn&mZ it tz« At:? W)77/> > hT77 > h3(5«fft* 
IlLr-e tT2%J >-7 (Nus i eve) GTGTZ/o — X (FMC'<>f * 
(Bioproducts)) yjUi:T5>gij Lfc 0 1 700 bp77/ 

y > b^y^ua**** ls.-37/u-*? y7h sk"*"^??- (xh7;y-> 

• o— .=-;/7 • yXfAX (St ra tagene Clon i ng 

Sy s t ems) ) <DH i nc I I &*3L*:DN A£7<»ffi 

9 >'^HE?<J<L ±iacom&/^K^P P.0^5SJC«JLT?#t>n^N^^ 
Steffi 4 

b^7* keeis*? o-— >y 

±&<D1 7 0 0 b p ^D-^D-ysnfcyK-JmRNAOy-f^yo 
v H:j;t»% a?a->i^^ij „ KJt2ffiLfc2 2 0 0 b p ©&?©j* ( iaSiJ $ 

GP01 m R N AO 5 ' ^WticDNA^o-^ Ctt^-LtD b 5 > •> v 
b^7* K*n~ K^S) *H^CIi (2) KtetteDS 0 T£> 
tifc7>H>X^7-f7-^Tr KvJJ^RNA^itiflStfAu #— « 

c dna^ ±3ai-ffittoaoT?*-5*^wyy * k d t 1 t-t^;-^ 

1 6~435n t ;BI1) icJSMfttt G P 0 1 <8&ffj77Y 1 

(5' -AATCTTTGTGCTGACTGGCG) 
£«£&*T. rK^O#'; (A) + i;St'RNA^b^U a 
*»*0. lxTET2ml **ClftRUao-fe> b U 3 > (Cent r i con) 

#«LTia*J<077^v-tfifc£Lfc<, Cl©Xg*ttigU -tLTgia+Sttfl: 



^»^¥7-501G86 (7) 

Xf- KVa c»H>#K*ffi^T2 0* 1 4-C««Lfc. (d A) Jgffi 
EWli, 3 7 5 aiBJlCfifcl, *T 6 5 "CT 5 #|HW > * ^ b t fcft ICT E T 
5 0 0^11 "Cft^S tifz c D N A 1 1 . 5 w L 5 x f- - U > 7*'< v 7 T - 

(7oy#. 3-7) 4bU ATP ClmM) 4 # 1 is* tf* - * 7-;Ud b5 
>X7x7-tf {rtut-H . 3-7) 1 0U**t;S»CiR^«52 0tf 1#©*- 
5ndh7>X7*7-ei:j;,TcDNA«03' Sfctt'clS&Snfc. #V 

(d-A) *JSft# c DNAOPCRWttlis lOmMbUX-HCl (2 5*C-C 
pH9. OK 50mM KCK 1. 5mM MgCl r 0. 2mM dN 
TPs. 0. 0 1*J*7*> (w/v) .0. IKhU b>X-l 0 0, *&S?L 
fcm-m c D N AJK£M&#] StfUTaq DNA#'J/7-tf (7*o ^ ff * 
3-7) l. 2 5U. 2 0 0 nM'W^'J7 KdT17-7^-7*7-fv- 
dsJitf, N^7*7^T-^fi|^t CTKOflUA (3 7 4-3 9 3 n t ; 
ESI) fcffifftttt 9 0 0 n M G P 0 1 4*»W75-f v- 2 
C5' -ACCATCAGGCACGGTGGCGG) 

-fctf7 2r377«1^2 5"7-^ 9JimmLfZo '&$>*ltz4 3 0 bp7W > b* 

LTGP01^D->ifi«t5 EWO ^filffi«* Sti* C -t 0 . C©cD 

NA?a->^GP01mRNAO5' 3K<**ftC - £ *<5tS££ n^<, 

W^T (1) cD75&tC Lfci'-?-J\ ^RNA^Vvvy© 

«A^»«Lfc 0 £RNA£l«J£©*'j3*-dTX'<>777A (7t-t-/7 
•LKB"W;/o^-) izm-fZttzX^Trt'J (A) + JC*£rRNA 

JB-ScDNA^ 5 0 mM h V X — H C 1 pH8, 3. 25mM KCK 
lOmM MgCt r 4mM DTT S 1 mM NaPPi, ImM dNT 
Ps, 'J#? ? U7— 7 7*7^0^^ (A) + tcaCRNA3. 
1 * g, AMVi£f£^g*£ C7oy 3-7) 2 1 U*>.ktf>W7'J v KdT 



1 7»7r7 , ^-7 J 7-{v- 

(5* -GACTCGAGTCGACATCGATi 1 1 1 1 1 1 1 1 ! 1 11 U I) 
0. 8 1 w g^^S^»i:^»t4 2t7mr^L^ &Jc, £?J£. 
iS^TE CI OtnM b 'JX-HC I P H8. 0> ImM EDTA) T8 

2 57-t'J ^7? Utf KT*^^-?*- (B 1 5) 
C5' -GCCGATCCTT [CT] TA CCT] CA [CT] GA [GA] AA [CT] AA) 
7b*^P PO<BEyjl-S^T|$WtLfco 
cDNA^s *K^t^li7 d-v> (2) OTj&C: L £^ 1 OmM b 'J 
x-HCI C2 5tfpH 9. OK 50 mM KCL 1. 5mM 
MgCl^ 0. 2mM dNTPs, 0. 0 l%ify^> (w/v) . 0. 1 
«f-n>X-100, ««f?LfcSB-HKc DNASJ6S^«S2 I, Taq 
D'NAtf 'J / 7— tf <7ny#. 3-7) 2. 5U, 100nM7^7^~77 
Yv- 
CS* -GACTCGAGTCGACATCG) 

1 u M B 1 5 7t -T v- (JJBIlEttO) *£tJfr&m.£ify 1 0 0 if 1 
(^tciJ^T^U y 7— tfifittRlC (PCR) la.TillfS^^ 
ittlgfi. 9 4 a C*Cl77r B 1c0^ s 3 71CT2#Pi30 7-- 1 ; >A 7 2t;i-C 

2 7)Rnt-^/-^xo-7 >y&xu 1 2rr 3»«<o#fi*3^ ?&<ovjmr 

n/7i»l:ftOT, 9 4ri57f'a1, 5 5*Cl#r a 1ii«fctf7 2T377r«1£2 5-7^ 

-Jl'T-ZtSBJtK -eLTTE*lii?».iB$-fr^ DNA*^U;777^>h 
T77 > h^iS^^tc L, * 1X2%? ^-7G'TG7^a-x CFMC^V^* 
or?7) Y^UJiTTJ&iLfco 7 0 0bp77r^>FW^^RLIo7 

> M7 b S K 4 "^? ^- (X hf ^ •>'- > • ^ • i/XfAX) 

© E c o R V gS&tc&f££ &tz 0 aseifcDNA ^T^SS® DH54 3 I^S» A L ^„ 
*fi&t*7o->^ 7K7PP0}'a-> (GPOl) O&TO^?/^ 

oyr^4-->£«S (3) lUotEMSlfc. 



'J >JPPOaCT^a-^>^ 

a**^mttLfc B #V CA) ^KXCCRN AtS^ii. ^'JATh7^ bmRN 
A+v b (7*d^. 3-^P--> 3 » *ffl^Tffl^nfc, 

Mc DN A^r. 5 OmM b 'Jx-HC 1 pH8, 3.25mM KCL 
lOmM MgCl r 4mM DTT.lmM NaPP i, 1 mM dNT 
Ps, ■J*K5t?UT— fPB^]4 OU, y>n*(0^'J CA) + l=Sft'RNA 1 /( 
g. AMViS£fe^»« C7oy 77* • 3-7) 2 4 UiiJ;^W7iJ -/ I'dTl 7 
-7W-77-f7- 

C5' -GACTCGAGTCGACATCGA 1" 1 1 1 1 HTl II I ill 1 1) 
0. 54vg&£Om&m&&J25u i 4>l=*5l>T4 2'C-Cl^W^JffiLfc* ^ 
C JKICS^MTE (1 0mMM;x-HCl pH8. 0. ImM EDT 
A) T5 2 5 $t 1 OrT^jKLfc* 
28v-t'J^?7Utf K^^fT- (GEN4) 
(5' -GCGA ATTCCA [AG] CA [TC] ATGGC I AA CTC]TT [TC] TA) 
7K*7PPO©E3?«JlcS^»TISkJtUfco 
cDNA^ ^i;ii7o-^> C2) ©^atwLfcA^Tv 1 OmM b U 
X-HCI C25*CrpH9. OK 5 OmM KCL 1. 5mM 
MgCt ^ 0, 2mM dNTPss 0. 0 l«^7f> (w/v) . 0. 1 
%h'Jb>X-100, «f?Lfc»— acDNA5lCffi^l2 0^ L Taq 
DNA^ij; 7--tf (7oy^- 3-7) 2. 5U, 100nM7m»^7 
Yv- 
CS' -GACTCGAGTCGACATCG) 
±i«tC/ 1 /i M G E N 4 77 >f v- C±S2tcI2«t©) * ^tt;S*£ai^ 10 0^ 

1 ^tcfc^T^ 'j y 7— tfau&SKic; cpcr) (wi-^rtttW^-ti-^o 

9 4r*Cl7>P B ncD^te. 3 7^2^07--^^ 7 2t^T 

2 7}r 8 1(r^>7t ixo-7 >74>'J:cf 7 2*Cr 3^iS30<*fi*3*-< ^^©^X97 



^•A^HJRStfs * LTTE^irlSSHS-ttfc,, DN A£? W > h 

* T7^> hSfciStt'SKU *LT296? V-yGTG7^D-7, (FMC/<-ft 
o/?7) y;U±-C^?«IL/r* 1 0 5 0 b p©77^^ > h^y^^KLfi 

X) OE c oRV&filcjSfe 3feL/:DNA^iDH5^AL 

y > h^Bj^TT.? 'J -> U ^Lt2ffig©»^o-v (p S R7fc.fctfp 
SR8i^t5) *m«Laov?-r?r**>EyiJ^a (3) 

o-i?v> (Logemann) & (4) cOTj&fc LW^Ts ^RNA** 

38— icDNA^ 50mMh'JX-HCl pH8. 3. 25mM KCU 
1 OmM MgCl 2 , 4mM DTT, 1 mM NaPPU 1 mM d NT 

Ps N i;^5i * U7- tfffl*#J4 ou. i? + ^r>f*©#'; (A) + KBrt;RNA 

1. 8^ AMVifi&5»* (-f v/tf. 2 4U£J;tfW/'J* K 

d T 1 7 -7/7*^-7 , 7'fv- 

(5' -G ACTCG AGTCG ACATCGA 1 1111111111111111) 
0.54^ g«:£i;KJEfi£&2 5 w 1 tflC*JV^T4 2 TCt? 1 &#r B 1£f£L fc Q & 
t;, 5J5S^TE (1 OmMf'JX-HC 1 pH8. 0.1 mM EDT 
A) T5 2 5 u 1 L So -2 OtT)ffSLfc« 

2S3S©t'J ? U^-f K7*7-f7-^ ^K^fcit/'J >=r©PPO£D£ 

GEN3: Co -GCGAATTCTT [TC} CTC]TICCITT[TC]CACTC] [AC]G) 
GEN7: C5' -GCGAATTCA A [TC] GTIGA [TC] [AC]GIATGTGG) 
cDNA^ *Hfr^EI{i7n-^> (2) ©7J^tC L ^ Tx lOmMMJ* 



f«H ¥7-501686 (8) 
50mM KCU 1. 5 mM MgClg, 
0. 2mM dNTPs, 0. 0 l^-tf5*> (w/v) .0. 1 X MJ h>X 
-10 0. ^U»-tecDNA5JCiR&«5 2 OwUTaq DNA^'M 
7— tT (7ny # • 3-^) 2. 51K 100nM7W-7'7'<v- 

(5* -aCTCGAGTCGACATCG) 
fcitfl /*M GEN7*7^7- ChEKIHttCD) ££t;£Joig£#J 1 00^1 
t£Ki>^Ttfy ^7— tfiSmStC CPCR) lcJ;-,TJ«*S$^fc 0 

mil** 9 4t;-ci^rpio^tt v 3 7 o c-e2^Rn<DT--~'j>A 72T:*-? 

2 ^Wt=*7/: 5xo-5>"7**>i;CX72*CT3 5>IHl©tt>&* 3 -tM ? ;U©&JW7* 
or7Ai:eE^t N 9 4ri»BI, 5 5ri»Mi\fcr>7 2^35*13*2 5** 
^-A^aSLifc. !«IS$*ltDNA^7i/-;l'/;ao+jU-eiiliU J^^Z 
-^TitKte-tK *LTTE*l;:?f»»*tffco DN A*? U/777^ > h 
-CT*? > h5fcJ*tt£t::L. f LT29«? ->-yGTG7y/o-x (FMC^V?!- 
a^^-y) y'^±T5}giiLfco 1 5 0 0 b pisitf 1 O0ObpCD7 7?V>h 
^W?>»)RLflo7'^-X?'jyhSK + ^^- Ub7^y->« ^ a 

• ->XfAX) <OEc oRVSJ&fciM* &*£LfcDNA**tt 
»DH5*fci*ALfc„ *am#?o->;&ig^U *LT3fl&cDy-o-> (p 
SRP32. pSRP33i>J;tfpSRP72i^^) ^J8Lfi-5i?ft* 
->&?ij&^& (3) fc:,fc^TEy>J#;jgLfc w 

y+^t»SPPO mRNA©5' mWricDNA^o-V^ * 
HttKli (2) ic»S«©^0T*5*<^i6i6Snfcr>'f--t?>X-7*^^-7-^ffl 
C*Tv*#-f *i«RN A*£Jttt$tfA:,, *— ttcDNA* % JtEl=S2*©« . 
0T<fc*a<^;r'; y KdTl 7 -T^^-^7-r^-cOK*5*3t-x pSRP 

3 2iJJ;c; P SRP 3 3©5' *fl80T*©2 5 7-2 7 8&%0t*(=tStt$ltt 
yt^^IPPO^T*^^?- 1 

(5' -G ACGGTAC ATTAGTGTT AA AT) 

zm.%&KT, y + ^-f-€-«gE©*y (A) + icxfORNA*^^u^ 0 ric 

&&m*0 t lxTET2ml £-Cf&9? Lfio-tr V h »j3>3 0^t'>7^^ 
- (7 i 3 > ■ 3-7*) lcfc^T4 0 0 0 g"C2 05>KJjB^$>«tTiaWO^5 



^Miai2y UT«*gL/:, (dA) &gtSE?iJlix 3 71CT5 
5>MI=«£^T6 STl-CSfiW* V + ^K- h lfc*i:TET5 0 0 u I iTftf? 
Stifcc DN A 1 1. 5 u U 5x7-'i>/'^7 7- (7*ciy 77* . 3-7") 
4 y U ATP (ImM) 4/il S ^;Ud h5 >77x7-*tf (7*d 

■ > # • 1 0 U*^t'S(Ca^1Jj2 0 /i 1 tpicfc^-r;*- 5 ±^d > 

X7*7-tfl;l-»TcDNAtt03' 5MKfS£3nfc« * 'J (dA) SRiSft 
* c DN A£>P CRi«*S(i, 1 0 mM h 'J X-HC 1 (2 5°CTp H 9. 0). 
50mM KC U 1. 5mM MgCl ^ 0. 2mM dNTPs, 0. 0 

i Cw/v) .0. i%h«jh>x-i00x ^Lfcw— asc dn 

AKJCiB£«!l5 w U Ta q DNA^»J>^--tf Vfutii* n--f) 1. 2 
5U, 2 0 0 nM/^7*'J v KdT 1 7 - 7 W-^-f pSR 
P32feit;pSRP3305' *&<OTm.<02 3 3-2 5 4^ffi^«i^fflM& ! I 
C9 0 0 nM v+ZM^tHgEP P0^7*7^-7-2 
C5' -TGCTC ATC AACTGG AGTTG AG ) 

•;yhSK + -<?^--C^a-v<tL, nsSO^^irE^SL, f UpSR 
P 3 2 ? o » > iI»t4E^f S^^ 1 - i^^tl, CcDcDNA? 

1. l J 4 f-fT> (Reza i an). M. A. fc-fctf?-?-? CKrake) 
, L. R. .( 1 9 8 7) c yv-7'<J ><Dt£Mm&&&<J'??>e»kto 

(Nu.cleic acid extraction and vine 
detection in grapevine)*, J . V i r. 
Methods 17 : 277-285 0 

2. 7D-7>(Frohniann), M. A. (1 9 9 0). PCR_ 
Protocols:A Guide to Methods and 



(Ge 1 (and). D. H. , X->X+- (Sninsky), J. J. . 
*9-f h (Wh i t e) . T. J. Sgtt) . Tfi-r i v 9 * 
(Academic Press). 3-?, 28~~38X 0 

3. -tr>77*- (Sanger). F. „ — (Nicklen), S. 

fc<fctf > (C o u 1 s o n) , A. R. ( 1 9 7 7 ) • «W*«H«ffJl= 

iSDNAE^g (DNA sequencing with chain- 
terminating inhibitors), F r o c . Natl. 
Acad. Set. USA 7 4:5 4 6.3 — 54 6 7* 

A. o--?7> (Logemann). J. , i'x^ (Sche 1 1) , J. 
^7^*77t- (Wi 1 lmi tz«r), L. ( 1 9 8 7 ) 0 tt«J*S 
i^RNAi*«t4a(Jlffi (Improved method for 
the isolation of RNA from' plant 
t i s s u e s) o Analytical Biochemistry 16 3 
1 6-2 0 o 



Applications (M. A. — X ( I n n i s ) . t > K 



FIGURE 1 



ATCACTCATCACTCCTCCTCTAAAGCTATOCCTTCTTTGCCTTCGTCGCTCACAACCTCC 

HASLPWSLTTS 



ACCGCCATCGCC^CACCACCAACATTTCAGCCTTCCCACCTTCTCCCTTCTTTCAAAGG 
TAIANTTNISAFPPSPLFQR 



GCTTCTCATCTCCCCGTAGCCAGAAACCGAAGCCGCAGATTTGCTCCTAGTAAGGTGTCG 
ASHVPVARNRSRRFAPSKVS 



TGCAATTCTGCGAATGGTGATCCCAACTCGCATTCTACCTCCGACGTTCCAGAAACTTCC 
CNS AHGDPNSDSTSDVRETS 



TCAGGGAAGTTAGATAGGAGGAATGTGCTTCTTGGCATAGGAGGGCTGTATGGTGCTGCT 
SGKLDRRHVLLGIGGLYGAA 



G^CGGTCTCCGCGCCLXCTAAGCCATTAGCCTTTGCGGCTCCCATCCAGGCACCGGATATA 
GG LGATKPLAFGA P I Q A P D~ I 



TrrAAGTGTGGTA CCGCCACCGTGCCTGATGGT GTAACGCCCACAAATTGCTGCCCGCCA 
SKCGTATVPDGVTPTNCCPP 



GTCACCA^AAAGAT^ ATAGATTTCCAGCTACCTTCCTCAGCrrTCCCCCATGCGTACCAGG 
VTTKI I DFQLPSSGS PMRTR 



^^¥7-501686 (9) 

490 500 510 520 530 540 

i i i i i i 

CCAG CTG CTCACTTGGTCAGCAAAGAGTACTTAG C CAAGTATAAAAAGG CCATTC AC CTC 
PAAHLVSKEYLAKYKKAIEL 

550 560 570 580 590 6O0 

i i i t i i 

CACAAACCTCTTCCTGATCATGATCCGCGTAGTTTCAAGCAACACGCTAATGTCCATTGC 
QKALPDDDPRSFKQQANVHC 

610 620 630 640 650 660 

i i | i i i 

acctattcccaaggggcttatgatcaggttgggtataccgacctacaact'ccagcttcat 

TYCQCAYDQVGYTDLELQVH 

670 660 690 700 710 720 

i i I t i i 

GCTTCATGGCTTTTCCTCCCTTTCCACCGTTA 
ASWLFLPFHRYYLYFNERI L 

730 740 750 760 770 7S0 

GCAAAGTTGATCGACGATCCCACCTTCGCTTTGCCCTATTGGGCrTTGGGATAACCCTGAT 
AKLIDDPTFALPYWAWDNPD 

790 800 BIO 820 830 840 

i i i < i * 

GGCATGTATATGCCGACCATCTATGCTAGTOCCCCATCATCACTCTACGACGAGAACCGC 
GMYKPTIYASS PSSLYDEKR 

850 860 870 880 890 900 

i i j i l j 

AACGCCAAGCACCTGCCTCCGACTGTGATCGATCTCGACTACGATGGCACCGAACCCACA 
NAKHLPPTVIDLDYDGTEPT 



910 920 



930 940 950 960 



ATCCCTGATGACGAACTAAAAACCGACAATCTGGCAATCATGTACAAACAAATTGTGTCG 
IPDDELKTDNLAIMYKQIVS 

970 980 990 1000 1010 1020 

i i i i i ! 

I 1 i t i ' 

GGTGCCACCACTCCTAAGCTTTTCCTrGGTTACCCATACCGCGCCGCCGATGCGATTGAC 

GATTPKLFLGY PYRAG DAX D 



CCTGGAGCGGGTACCCTTGAGCACGCCCCACATAATATAGTCCACAAATCGACTGGTCTT , GGAATAGAGCTAGATAGAGAGAATTTCGTCAAGTTTCATGTGTACATCAACGACGAAGAT 
PGACTLEHAPHH1VHKWTGL GIELDRENFVXFDVYINDED 



GCTGATAAGCCTAGTGAGGACATGGGAAACTTCTATACTGCCCGCAGACACCCCATATTC 
ADKPSEDMGNFYTAGRDPI F 



TATTCAGTGAGTAGGCCTAAGAATAGTGAGTTTGCAGGAAGCTTTGTGAACGTACCACAC 
YSVSRPKNSEFAGSFVNVPH 



TTCG GTCA CCA CG CCAATGT CG AT CGG ATGTG G AATAT ATG GAAAA CTATA G C AGGTAAA 
FGHHAKVDRMWNIWKTIGGK 



AAGCATATGAAAGAAATGAAGACGAAGACCAATCTGAGGTTCGCCATAAATGAGCTGTTA 
KHMKEMKTKTN LRFAINELL 



AATAGAAAGGATTTCACGGATACGGATTGCCrrCACGCCACGTTCGTCTTCTACGACGAC 
NRKDFTDTDWLDATFVFYDE 



GAGGACTTGGGAGCCGAACATGATGAGACTGTGATCGTGACTATAGTCCCTCGTGCTGGG 
EDLGAEDDESVIVTIVPRAG 



AACAAACAACTTGTTAAAGTCAAGGTCTCGGACTGTGTCCACACTTCCAAGCTGAGATAC 
N KQLVKVKVS D CVDTSKLRY 



GGCGATGATGTCACCATTGGTGGAATTGAGATCGAGTTTGTTrcCGATTGATCCCATCTT 
GDDVTIGGI. EIEFVSD- 



CAATATCACGATATTCCTATTCCATGGCTACCAAAAAATACGAAGGCCAAAGCGAAGACG 
QYQDI PI PWLPKNTKAKAKT 



1870 



1890 



1900 



1910 



TCAATGATTATCCATTATATGTATGTATCAGGTAAGTCACATCTTTATGTGATTAATGGA 



ACCACCAAAAGTTCCAAGTCGGGAGTAGCGAAAGCGGCCGAACTCCCAAAGACGACGATC 
TTKSS KSGVAKAAELPKTTI 



1930 1940 ' " iJo y 

\ \ \ \ \ \ 

AAATGTGAGACTTCTCTGTACTTTCCCGTCAACTCTTTTATTAATTTAGAGCGTTGCTTA 



1450 1460. 1470 1480 1490 1500 1"° 

t . ' i t i t I J 

AGCAGCATCGGAGACTTCCCAAAAGCTCTTAACTCAGTGATAAGAGTAGAACTTCCAAGG AAAAAAAAAA 
SSIGDFPKALNSVIR'VEVPR 



CCAAAGAAATCAAGAAGCAAGAAGGAGAAAGAGGATGAGGAAGAGGTGTTACTGATAAAA 
PKKSRS KKEKEDEEEVLLI K 



— 9 — 



T^TTA£5AIS&fiAA£AAGAATCTTGTTAGGGTTAATGTGAAGGA 
y y D E N K HL VRVNVKDSLDTE 



AAA CTAGCTTATG CTTATCAAAATCTT CCCATT C CATGGG AAAATGCTAAAC CTGTC CCA 
KLGYAYQNVPI pWENAKPVP 



CGAAGAACAAAAGTACCAAAATTGGTGGAAGTTGAGGTTAATGATGGAAACTTAAGAAAA 
RRTKVPKLVEVEVNDGNLRK 
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GAGTTTGCTGCAAG L ' l ' I ' J O TGAATGTCCCTCATTCCTCACATGCACACAGTAACAAGATT 
EFACSFVN VPHSSHGHSKKI 



ATTACTrGTTTAAGACTTGGTATAACTGA'l'l'I Gil GGAAGATTTGGATGTCGAAGGCGAT 
ITCLRLGITDLLEDLDVEGD 



G ATAATATTGTGGTTACATTGGTTCCAAAATCTGGG AATGG ACAAGTCAAAAT CAATAAC 
DNIVVTLVPKCGNGQVKINN 



GTCGACATAGTGTTTGAAGATTGAAAATTTCrACCACTTTGTTATGCACCGTCTGTGTTG 
VEIVFED- 



T CACCG A CT ATCTTAAAAGTTCGACAA CAG AGTCCAAG AAAATACGTT ACGTTTCCATTG 
SPTILKVRQQSPRKVVTFPL 



670 680 690 

i t t 

AG CGACTTG AG AGGT AG ATTTTATGTTTTTT 



GTTTTGAATAATACAGTGAGTGCTATTGTGAAGAGGCCAAAGAAATCAAGGAGCAAGAAA 
VLNNTVSAIVKRPKKSRSKK 



GAGAAGGAAGAAGAGGAAGAGGTTTTAGTGATTGAGGGGATTGAGTTTGATATGAATATA 
EKEEEEEVLVIEGI EFDMNI 



GCCATTAAGTITGATGTTTATATTAATGATGAAGATGCTAAGGTTGGGCCAGGGAATACT 
A I X F D- V Y INDEDAKVGPGNT 



PSR7 



FIGURE 3 



pSRF32 



10 20 30 40 50 60 

I. I I t I I 

GAGGACATGGGGAACTTTTA CTCCGCCGGTCCGGATCCCCrrGTTTTACCCCCACCATTGC 
EDHG N FY SAGRDPLFYAH H C 

70 BO 90 100 110 120 

till!! 

AACGTGGACCGCATGTGGAACGTTTGGAAAACCCTCGGAGGCAAGCGCAAGGACCCCACC 
MVD RMWKVWKTLGGKRKDPT 



130 140 150 160 170 180 

I i ! I I I 

GACACCGATTGGCI^GACGCTGAGTTTCTGTTCTACGATGAAAACGCCCAGCTTGTGAGC 
DTDWLDAEFLFYDE NAELVS 

190 200 

I ! 
TGTAAAGTTCGGGACAGCCTCAAC 
CKVRDSLN 



PSRg 



10 



30 



40 



50 60 
I I 

GAGGATATGGGGAATTTTTA CTCTGCGGGGAGGGATCCGCTGTTTTACTCTCACCATTCC 
EDHGNFYSAGRDPLFYSHHS 



110 



120 



70 80 90 100 

I I I I I I 

AACGTGGACCGCATGTGGTCTATATATAAACATAAGTTGGCAGGTACGGACATAGAAAAA 
NVDRMWSIYKDKLGCTDI E K 

130 140 150 160 170 

I lit! 

TACCGACTGCTGGACGCAGAGTTCTTATTCTACGACGAGAACAAGAATCTTCGTGC 
YRLLDAEFLFYDENKNLR 



! 1 I I | t 

TGCCCTTTgATCgATGGTACTTGTACTTCCACCAGAGAATCGTGGGAAAATTCATT 



FLPrHRWYLYFHERIVCKFI 



120 

f 



70 SO 90 100 110 

I I I I I 

GATGATCCAACTTTCGCTTTACCATATTGGAATTGGCACCATCCAAAAGCTATGCGTTTT 
DDPTFALPYWNWDHPKGHRF 

130 



140 150 160 170 180 

t I ■ I I | | 

CCTGCCATGTATGATCGTGAAGGGACTTCCCTTTTCCATGTAACACGTGACCAAAGTCAC 
PAHYDRECTSLFDVTRDQ-SH 



190 



200 210 220 230 240 

I I I t I | 

CG AAATGG AG CAGTAATCG ATCTTGGTTTTTTCCG CAATC AAGTTG AAACAA CTCAA CTC 
RNGAVIDLCFFGNEVETTQL 

250 260 270 280 290 300 

i i i i i i 

CAGTTG ATG AG CAATAATTTAA CA CTAATCTACCGTCAAATCCT AACTAATG CTCCATGT 
QLMSNKL.TLMYRQMVTNAPC 

310 320 330 340 350 360 

CCTCGGATGTTCTTTGGCCGGCCTTATGATCTCGGGGTTAACACTGAACTCCCGGGAACT 
PRKFFGGPYDLGVKTELPGT 

370 380 390 4O0 410 420 

till!! 

ATACAAAACATCCCTCACGGTCCTCTCCACATCTGCTCTGGTACAGTCAGAGGTTCAACT 
I ENIPHCPVHIWSGTVRGST 

430 440 450 460 470 460 

1 I I I I I 

TTCCCCAATGGTGCAATATCAAACGGTGAGAATATGGGTCATTTTTACTCAGCTGGTTTG 
LPHCAI SKCENMGHFYSAGL 

490 500 510 520 530 540 

I I I I I I 

GACCCGGTTTTCTTTTC C CATCACAG CAATGTCGATCCC ATGTGGAGCGAATGG AAAGCG 
DPV FFCHHSNVDRMWSEW KA 

550 560 570 580 590 600 

I I I I I I 

ACAGGAGGGAAAAGAACGGATATCACACATAAACATTGGTTGAACTCCGACTTCTTTTTC 
TCGKRTDITH KDWLNSEFFF 

610 620 630 640 650 _ 660 

I t I ! t I 

TATGATGAAAATGAAAACCCTTACCXrrGTGAAAGTCAGAGACTGTTTGCACACGAAGAAG 
YDEHENPYRVKVRDCLDTKK 



"10 — 



% 670 680 690 700 710 720 

I I I I I | 

atc<mataccattacaaaccaattgccacaccatggcctaacttcaagcccttaacaaag 
•mcyo ykp iatpwrn f k p l t k 

730 740 750 760 770 780 

1 i I I I 1 

CCTTCAGCTGGAAAAGTGAATACAGCTTCACTTCCCCCAGCTAGCAATGTATTCCCATTG 
PSAGKVNTASLPPASHVFPL 

790 800 810 820 830 84 0 

I t I I I I 

GCTAAACTCGACAAAGCAATTTCGTTTTCCATCAATAGCCCGACTTCGTCAAGCACTCAA 
AKLDKAlSfSIHRPTSSRTQ 

8S0 860 870 880 890 900 

I I I ! I I 

CAACAGAAAAATGCACAAGAGGACATCTTGACATrCAGTAGCATAAGATATGATAACAGA 
QEKNAQEEMLTFSSIRYDNR 

910 920 930 940 950 960 

t I 1 I | I 

GGGTACATAAGGTTCGATGTGTTTTCtJAACGTGGACAATAATCTCAATGCGAATGAGCTT 
GYXRFDVFSHVDNHVNAHEL 

970 980 990 1000 1010 1020 

I ! I I I I 

GACAAGCCGGAGTTTGCGCGGAGTTATACAAGTTTGCCACATGTTCATAGAGCTGGTGAG 
DKAEFACSYTSLPHVHRAGE 

1030 1040 1050 1060 1070 1080 

! t 1 I I I 

ACTAATCATATCGCGACTGTTGATTTCCAGCTGGCGATAACGGAACTGTTGGAGGATATT 
TNHIATVDFQ LAITELLEDI 

1090 1100 1110 1120 1130 1140 

I I I I I I 

GGTTTGGAAGATGAAGATACTATTCCCCTCACTCTGGTGCCAAACAGAGGTGGTOAAGGT 
G LE D EDT IAVTLV PKRGG EG 

1150 1160 1170 1180 1190 1200 

I I I I ! I 

ATCTCCAT^GAAGGTGCGACGATCAGTCTTGCAGATTGTTAATTAGTCTCTATTGAATCT 
ISIEGATISLADC-LVSIES 



1210 1220 1230 

I I t 

G CTG AGATTACACTTTC ATGGATG ATG CTCTGT 
AEITL-WMML- 



1240 1250 1260 

I I I 

:CTTGTTCTGTTTTTTCCT 
FCFLVLFFP 



1270 1280 1290 1300 1310 1320 

I I I 1 I I 

CTGTTGAAATCACCTTTGTTGCTTGATTTCATTCAAGTTCTTATTCAACAATAAATCAGT 
LLKSALLLD FI EVV I Q E - I S 
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t>SRP3 3 



10 20 30 40 SO 60 

I I f I I I 

TTCTTG C CGTTCCAC CG ATGGT A CTTAT A CTTCTA CGA G AGAAT ATTCCGAAAA CT CATC 
FLPFHRWYLYFYERILGKLI 

70 80 90 100 110 120 

I I . I I I I 

CATGATCCAACTTTCGCTTTACCATATTGG AAritWCATCATCCAAAGGG CATCCGTTTA 
DDP TFALPYWNWDHPKCMRL 

130 140 150 160 170 180 

t I i I i I 

. CCTCCCATGTTCGATCCTGAAGGAACTrCTATrTACCACCAAAGCCGTAATCAACAAGTC 
FPKFD REGTSIYDERRKQQV 

190 200 210 220 230 240 

I I I I I I 

CGTAACCCAACCCTTATGGATCTTCGTTCATTTGCGGACAAGGTCCAAACAACTCAACTC 
RHGTVHDLCSrGOKVQTTQL 

250 260 270 280 290 300 

I I I I I I 

CAGTTCATCAGCAATAATTTAACACTAATGTACCCTCAAATGGTAACTAATGCTCCATCrr 
QLMSNNLTLHYRQMVTNA. PC 

310 320 330 340 350 360 

I I I I I I 

CCT CTTTruTTl I T CGCTCCGCCTTA LX. X T I Il\*CCAATAACtrrCGAAGCCCCCCGAACC 
PLLFFGAFYVLCNNVEAPCT 

370 380 390 400 410 420 

I I I I I I 

ATTGAAAACATCCCTCATATACCTGTCCATATTTGCgCTGGTACAGTA CU 11^. 1MVAACA 
IEHIPHIPVHIWACTVRCST 



430 440 450 460 470 480 

II I I I I 

TTTCCTAATCGT<^TACGTCATACO<rrGAGGATATGO^ 
rpHGDTSYGEDHGHFYSACL 

490 500 510 520 530 540 

I I I I I I 

GACCCG UlU ' l^ CTATTGCCACCACGCCAATgTGCACXCTATGTGGAATGAAT^ 
DpVFY CHHGNVDRKWNEWKA 

550 560 570 580 590 60O 

I I I I I I 

ATAGCAXIC^AAGAGAAGGCATTTATCACAAAAAGATTG<»1*IX«AACTCTGA U1TL * I * 1X. * X * 1 ' 1 ' 
IGGKRRDIjSEKDWLHSEFFF 

610 620 630 640 650 660 

I ! I I I I 

TATG ATGAAAACAAAAAGCCTTACarrCTCAAACTCCGAGA C I O VI " I V GACGCGAAGAAA 
YDEHKKPYRVKVRDCLDAKF 



670 680 690 700 710 720 

I I I ! I I 

ATCGG GT A CGATT A CG CA C CAATG C CAACT CCATGG CGT AACTTCAAACCAAAAACAAAG 
M G YDY APMPTPW RN FKPKTK 

730 740 750 760 770 780 

I I t I i I 

GCATCACTAGCGAAAGTGAATACAACTACACTCCCCCCAGTGAACAAGGTATTCCCACTC 
ASVCKV NTTTLPPVNXVFP L 

790 BOO 810 820 830 640 

I I I I I I 

ACGAAGATGGATAAAGCCATTTCATTTTCCATCAATAGCCCTGCTTCATCGCGGACTCAA 

TKMDKAIS FSINRPASSRTQ 

850 860 870 8B0 890 900 

I t i I I I 

CAAGAGAAAAATGAACAAGAGGAGATCTTAACGTTCGATAACATAAAATATGATAATAGA 
QEKNEQEEKLTFDNIKYDNR 

910 920 930 940 950 960 

I I I I I I 

CGGTATATAAGCTTCCATCTAT*rTCTGAACGTGGATAACAATGTGAATGCGAATGAGCTT 
C Y IRFDVFLNVDKNVNANEL 

970 980 990 1000 1010 1020 

I I I I t I 

GATAAGGCAGAGTTCGCGG^CAGTTATACTAGTTTCCCACATGTTCACAGACTTGGCGAG 
DKAEFAGSYTSLPHVHRVGE 

1030 1040 1050 1060 1070 1080 

I I I I I I 

AATG ATCATACCC CG ACTGTTACTTTC CAGCTGG CGATAACAG AACTGTTCG AGGACATT 
NDHTATVTFQLAITELLEDI 

1090 1100 1110 1120 1130 1140 

I I I I I I 

GGTTTGGAACATGAAGAGACTATTGCGCTGACTCTGGTACCAAAGAAAG<rrGCTGAAGGT 
GLEDEETIAVTLVPKKGCEG 

1150 1160 1170 1180 1190 1200 

I I ! ! I I 

ATCTCCATTGAAAATGTGGAGATCAAGCTTCTGGATTGTTAAGTACXrrTCTCAATTGAAT 
ISI EN. V.EI KLLDC-VRSQLH 

1210 1220 1230 1240 1250 1260 

| i i ! I i 

CTG CTG AGATTACAA CTTITGATATGTTTTTTACTTTTGTTTTTCCATGTAA 
LLRLQL-YVFYFCFSM -I/FL 

1270 1280 1290 1300 1310 

| I I I I 

TTGAAATCAGCTTGATGCTTGATTTCCTTGGAGTT^ 
LKSA-CLI SLELLFTNKI 



PlD5RAC£4 

10 20 30 40 50 60 

I I I I I I 

TTTTTTTTTATTCAAAAGCTAGCAATAATGGCAAGCrTGTGCAATAGTTCTACTACATCC 
MASLCNSCSTS 

70 BO 90 100 110 120 

I I I 1 I I 

CTCAAAACTCCTTTTACTTCTTCCTCCACITI'ITTA^ 
LKTPFTSSSTSLTSTPKPSQ 

130 140 150 160 170 180 

I I I I I I 

CTTTTCATCCATGGAAAACGTAACCAAATCTTCAAAGTTTCATGCATGGTTACCAATAAT 
LFIHGKRNQHFKVSCKVTNN 

190 200 210 220 230 240 

I I i I I I 

AACGGTGACCAAAACCAAAACCTTGAAACGAATTCT^TITGATCGAAGAAATCTTCTTCTT 
HGDQHQNVETKSVDRRHVLL 

250 260 270 280 290 300 

E I I ) I I 

GG CTTACGTGCTCTTTATGGTGTTG CTAATGCTATACCATTAGCTG CATCCG CT ACTCCA 
GLGGLYGVAHAIPLAASATP 

310 320 330 340 350 360 

| I I I I I 

TCTCCACCTCCTGATCTCTCGTCTTGTAGTATAGCCAGGATTAACGAAACTCATGTGGTG 
SPPPDLSSCSIARIKETHVV 

370 380 390 400 410 420 

I I I I I I 

CCCTACAGTTGTTGCGCGCCTAAGCCTCATGATATGGAGAAAGTTCCGTATTACAAGTTC 
PYSCCAPKPOOMEKVPYYKr 

430 440 450 460 470 480 

I (III! 

CCTTCTATGACTAAGCTCCGTGTTCGTCAGCCTGCTCATGAACCTAATGACGAGTATATT 
PSMTKLRVRQPAKEANEEYI 

490 500 510 520 530 540 

I 1 I I I I 

CCCAACTACAATTTCGCGGTTAGCAACATGACOTATCTTGATAAGACACAACCTTTAAAC 

AKYNLAVSKHRDLDKTQFLN 

550 560 570 580 590 600 

| 1 I I I I 

CCTATTGGTTTTAAG CAACAACCTAATATACATTGTG CTTATTGTAACGGTGCTTATAGA 
P I GFKQQAHIHCAYCHCAYR 

610 620 630 640 650 660 

I | | I I I 

ATTGGTGGCAAAGAGTTACAAGTTC^TAATTCTTCGL-l'ri'lLl 1 CCCGTTCCAT AG ATGG 
IGGKELQVHHSHLFFPFHRW 



670 680 690 700 710 720 

**■ | I I t 1 | 

TACTTCTACTTCTACGAGACAATCCTCGGAAAATTCATTGATGATGCAACTTTCGCTTTC 
yL'YFYERIVGKFXDDATFAL 



730 



740 



780 



750 760 770 

I 1 I I 

CCATATTGGAATTGGGACCATCeAAAGGGTATGCCTTTTCCTGCCATGTATGATCGTGAA 
pYWNWDHPKGMRFPAMYDRE 



790 



840 



800 8X0 820 830 

£ I I'll I 

GGGACTTCCCTTTTCGATGTAACACGTGACCAAACTCACCGAAATGGACCAGTAATCGAT 
GTSLFDVTROQSHRHGAVID 



6 50 



860 



870 



880 



890 



CTTGGTTTTATCGGCAATGAAGTCGAAACAACTCAACTCCAGTTGATGAGCA 
L C F I GNEVETTQLQLMS 
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2. 

3. «»m0A 

ft 3t *-xh^V7jS*S;t--;;h5'J7>-*+h^;i/* 
f'JMJ- 2 6 0 1. *-r><<>U. 5-fAXh->- 

4. ft S A 



Ifc^WtOU 2 0 6E 
« SI 3 2 7 0-664 1-6 6 4 6 
ft £ (2 7 7 0) * & & = - 



5. «IE»CDJSifiH 

¥5£ 5*£ 5£ 4B 

(1) *&IE*c0SSaR3: 




3 4 

(£L&*-ffit£#2, 3. 3 aS^HIR^: ^HIf?X5ff 1^2 6ff-S3H2 5 

^sfflttioiAe^mti. ^«(**J;c;w*&i}ii=Jtt- 

?'U-7'/<< > (grapevine)OPP OitG^tiv fiS^ l"*9%<0 
N5RK©Jh3tE©iattI<0 1 0 37 i y»*=i- h 7 > 
*>-/ l"<7> K©t£H*WU L^k? >/<?ffa<m#{^ic?l£Att$*i.&o 

4j(,«rru--/^'W >P P0cDlEL^l!Rft&£tf&&££Cfi^Cft^&f6O 

*efl««4iTffll^ti4 TP PO£n- KLT^Sit&fJ . fP P0^3- 
KfSite^J ttili fPPOatG^] tin P POitfe^t/iii^ni^Httlc 

^fgB^oSB— <OSS«tCfel»T, ffi«3^'J-7xy-JU^^->/--b r (PPO)'SS 
DNDEyjlitt«ti$nT^T-fc^o DNAE?<It±, fig^jP P OitG^tc^+S 



lSl^4J:^lcflkO*WE?'ilCj:^Ta*tt^.*Ci*<-C£5 0 

U-7V<-f > P P 0 9 >/*£H*£^WCJ:l.»» 
DNAE^Ki, H'2CEI^LfcJ:-5tt. V ©SI© P P Org^Wf 

DNAE?']ii. ES3i=H^LfcJ;^4% 'J >^P POgMWti^^ 

DNAE^Iii. EUfcEI^LfciVJU v + *»3EP P Offitt^WT* * 

*^(0t)O— 5(DSSmici5^T. tt&P P 0«&^K*f-r * 7 

*&w> t 3®Mt:ijor, M#TPPOrgt£*w**5# , ;'-<:/7' k*=j 

- Kt^DN AE?tJ* fcfi^07 5^V > h^tW^.DNA77X; K£» 
P P0f£ttJ&^t5#»K7f K*3 - Kt4 stGT D N A E?'I * fz (i 

St77 X I ? 9 -4»cE*f 4 - i*dt % ±ja7jfe*»«-r*« 

PP0*3-Kt4DNAEW«, «^tt^f.*«Snfc#'J7f 
^>UftRNA*^fefitt*<SCi*<TS*o ffi«5(±. y + tf-i'^ 7KO 

fcJ;tfS**aHR*-4 ff*L<ttx ««CBIi. 7.^9 
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^ ^R'F^-SOIGSG (13) 

;uffcRNA**aar-5xsii^ 

y r f-Mt rna t; -ttf p p o^s&^y ^ -r v --ciaa l 

T*5-«c DNA^L ; 

%<D£ J ytz£&iS title DNA^^-; *-;Ud h -7 x 7 --tf-C*tSILT^ 
#UTtV i/>SffiEJ»J*»cDNA©3' jfeJStc^L ;fLT 

* y T-r-MtR N A*ifilc3f B3RT?aaf -SXSli. 7KfP P O KSStT 
E?J 

5' -AATCTTTCTGCTGACTGGCG 

*Wt-5PPO«»^* y ? K^7-f7-^5:a<ti*L* 

fcUStPPO 7 5 >fv-lii/' + ^ ^ifc-£ P P 0 icSS L TE3*i 
5* GACGCTACATTAGTCTTAAAT 

cDNA*i*ti£^*X?£li, E*J 

5' -GACTCGAGTCGACATCGA IT ITU Tl'l "I I'i i I J 1 1 

5' -ACCATCAGCCACGGTGGCGG 
*fc(i^ + ^-f*«3EPPOlcHLTEyj 
5' -TGCTCATCAACTGGAGTTGAG 

Z_*Stc DNA©; o CD 7^36 <D 7*7 X ' KR^? ^-(ieE«cD«^ 

(Bluescript) S K + C i^^TOi, 



?~^H i n d I I I itiiiE c oR I ffiffiliiifef S C £ £ t)<X'& 5c 

(Escherichia c o I i ) D H 5 (iSS^T* £ C £A<#J&^ * a 
*fcBflfiT)t,$— D^CtVT, ««jP POffitt*Wt*#'J^^ 

7*7 7; K»S'<^5 f -(iS.e©a[S'ifllS®T , *-DrJ:O 0 jas^x; K 
ti, P POStt*fir*# y K* = - KtSDN AE?iJO±»E©«fiEft*I"/ 

0&P POrS&^W?"** y K*n- Kf-SttWitfe?-"* 7 
DN A*Sttti. tt«aP POitfcTt^-r^TV^-tr^mRNA^- KL 

p pogte£*rr4* k^h- K-r^ite^* tziiza??? t 



SKijp pos^ fit* a^ K^n- K-r^it&T^^d-e©- 7 -?^/ 

ttDNA «JB«*a«t»aS*l=*A LTJKKGA L ^ffi^^KiiS-f 

DN A^li, ffiftjP POite^co-ZUEyj^-J - KLTOiDNAE^ifi 
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*^<Ot9-O^Jg«tw±3^Tv ^^*L*tt«rC*oT. I£*ttiPPO 

/U-^>V>PPO0iJ^UT, C£>iI£^£f&©a^£®&J;-?J;:P C 
^^f- K^3- K?"*it£^££t;DNAEy<J*fcfi*c075*V > hfcffi&lS 

c DNAi/:iiy; a -5 w 7*5 U - ; 

> h^DNA7'a-7'«L ; -etT 
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/rfis© P P OiftS^o^ =7 TV > h££OD N AE*J£&i;;: £i<T£ 
DNA7o-7*^ a«!liH^cDNA;feJ:[; 
ffi&P POg&*Wf 'J^7>K*3- K^"**^^^^-^'; 

<DP P Oifce^coE?'J^^i;2«S*^fi-entU:cO^ ? u** 

flfe^teffi&J-Wie-r * D N AE7ti£&OC t *«T £ 

-5«>3B«K*i^Tx P POS^ti^'J^^f K^3»K 
-T*it& : f^t''DNAE?'J^^ti^t07 7^^ > h«rtt«ja^i»«r*^fe 

ft/rm RNA ; 

m R N A £i«t£2f 6**45 .fctf 7^7** -7^ -7- TiSH L T^-ffi cDNA 
^Oi-?tc^fi£$nfcc DNA^r. t/** K7*7*f ?-*5 Jitftf 'J 

yK^fctiaOPPO&E^E^JKJK^K Ci^^, 



P P OSteSrfi 1 4 ffi«!# 'J <?* KfC*f Lt&l: ? o - 
L;*LT 

Kf?o- >te£t# i t£&m? J-f^V-b ££££ tft, PP OSt££ Wt* 

7 a - >^fagiJlT * C b *#C±l5^ft«rifitti-So 
fittttH : 

t>cd P P Ofg&fiH©85 tw J: 4 ^ eo 0 . ^77tt(- <fc TSRH-A^ 4»« L fc 
Wz-rf-Vx > biz£->-C^i$<ttZZb&<V£Z* tt^a««5<0StT*-5 

?D7^ 7 7^-^7Ali-tr7 t a oT«fc<- v <» SSHCi'av 
h/77-(-^7^ffl^iCi^^o Q--t77D-Xi:^OT7^-^ 

AP I QAPD I SKCGTATVPDGVTP 



Ell : 

* =i- K^4«6^SG P01 cDNA^ U** KEWteiCfR*^ 
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ib 

« * © m m 

1. a^^^y-^-v^- tr <ppo) fg&*wt* y^f- k 

K**sa£?*SttDNAE#J*fcli*©7^/>' ho 

2. h5>">-/ h^f- K-fcn- K-f S«ftP POite^©-/l/EyfJ*^C 
DNAEFL 

3. b?>is? h"i7f- K*=»- P P Oite^O^UEyi^ftC 
1 KK*© D N AE^'Jo 

4. t&mP P0itfc?t=**^*T>f"b>XmRNA*3- K-*-*E*J*fc 

CDNAEyj*fc«*<077^/ > ho 

6. Jte4as^3sa^^i J &taJ^^T-t^^s^l(r^d«s^oDNA Eyi, 

7. yuRWs a«jPPO/£tt*Wt-*#y<^K*flft©fiiaK^t=:iRi 

i> * * ? i= f&© «he*j c * r> r k s * *. £ *it ^ * m*is 3i:E«ODNAE 

0&&fl''-'?' < << PO^VW K*3- K-r*E?iI*^»*^3tcl2 

9. H2icH^:tfcJ:-5'A V7^*©3S©P P OJgtt*Wt**# U 
K*3- Kf *a^*#C»*«ltO£«<ODNAR*Jo 

10. H3t=Hiptfci:^tt, y >rfft3S©P POffitt*W^*#V^^ K 
* a - Kf £ ilfef^^m^ 1 l-SStt© D N A EH, 

11. E^fcH^LfciVA y + tf^SHEoPPOffittfcW+S*'^?' 
f - p - K1" § il£^*&t;»^ 1 KJSiS© D N AEH, 

1 2. fi^PPOigft^t-S^'J^f K*3- KfiDN AE#I±fctt* 
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a« p p ogfe^^t 5 # u f ^ - K-r*a&F«tt?DNAe*j* 

7*5 Xi KfW/^J^-fciftttL ;*LT 

»DNAEW*$.fcCrt*:?*5xS Kife^^-fcRlCS-aT* &DNAR?<i>& 

13. DNAR3W&* ffittiat4^^*«3Fnfc#»JT-r-^tRNA^4^Jffi 
**«3*3B1 2l=!5«©#i£o 

14. ttfta***, l i>rj\ ^K«>teJ:ra^^il«r4»^' 
1 3 irJB«©7j&, 

15. ttttPPOStt^WtS^'J^rf-KIRiattL ; . 

P P Og&^WT 5 * 'J ^7*- K*=» - K-T 5 # «; 7f-MtRNA4^ 

n t'-DN A CcDNA) X *> 0 Tr^WtR N AttHM* 

* i 5 - «xe*ft6*a^ig i 3 tcis^cD^o 

16. # 'J T t"- Mt R N A £ 

Bfij! y 7r-;WtR N A *i£fi?»**5 itfT^^^ - ^7 Lt 
»-icDNA^L;^U 

*CO,fc?lc£fi£&nft:cDNAS:. Ht'jy^— tfjft«RlC CPCR) tffl^T 

17. rm»^7^7-A< s 0J 

5* -GACTccAGTccAaTCCArnrrrn 1 1 i 1 u 1 1 1 

18. cDNA^it*i$^4lS!5<> E5>1 
5' -GACTCGAGTCCACATCG 

!Btt^^^o 

19. 5' t c DN A©tfi^tcSV^n4i»^:E 



5* -CCIATICAGGCICCIGATATIICIAAGTGTGG ; 
EcDN A<Oit«fflUffli.^n&Ja^(ce9»l 

5' -GCGCATCCTT [CT] TA [CT] GA [CT] GA [GA] AA [CT] AA ; 
y > DN A<0*«ffltCffll^n«a^l-Eyj 

<5' -GCGAATTCGA [AG] GA [TC] ATGGGIAA [TC]TT [TC]TA) ; 

-e l r > + # -r * c d n a o m ts m i cffl <• ^ n * to & < - £ ? ( J 

GEN3 : (5' -GCGAATTCTT [TC] [TC3TICCITUTCKACTCJ tAC]G) 
GEN7: C5' -GCGAATTCAA [TC] GTIGA [TC] [AC]GIATGTGG) 
*W*r*«#iBl 8l=l2*M>7jfc. 
2 0. * 7fr.;WtR N A tjaatsis^ 

t$itf y r f-MtRN A*igl£3?B*±; J: C/PP CmaW^ ^-T&H L 
-Cm-mc DN A££j£L ; 

*<Z>A-5ir£j£3nfcc DN A** - i f-^d h7>^7x7-tfT*aiLt, 
tf'JTTV ->>S8BE?«J*SS[cDNA03' L ; * LT 

^^^CMJnfc^'JTf^MtcDNA^ PCR*ffl^T*tt«$tf* 
C i fc^CMsfcS 1 5 !Cie«cD^^o 

21. P P0ttRtt75 7 K^PP OKMLTR*!- 
5' -AATCTTTGTGGTGACTGGCG 

y =f * ? Ky^-r ^-T*t)4fc(iKP p cm&tt^^v- 

0\ *>*i-^-f *»gEPPOlcB8LTEW 
5* GACGGTACATTAGTGTTAAAT 

22. cDNA^*i$*5IS^E?'J 

5' yGACTCGAGTCGACATCGAl l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

*wr*?r y 3*?^ i>*i- KT^^^-^-r^-fcii^^h'^pPO^KiLT 

5" - ACCATCAGGCACGGTGGCGG 
tfcl±i» TV-f *»3EP POtcfHILTE?'! 
5* -TGCTCATCAACTGGAGTTGAG 



2 3. 77X5 K^n-WX; K^^^-^-X^ y/hSK + 
T*9a-pDNAE?>W«c DNAEyjT*5»l^2 2(CK«<0^fft, 
2 4. DNAE?^^7X; KSSS^^ 9 -"*H:E«t4lS^s 
cDNA^r^VhSSJSftSl-L ; 

■e<?3 J^K^Rfc^tU:-/^ > t-mWlW* c DN Ai^S'IL ; 
"f&Q^&V) 77///I- L ; * L T 

25. tt«5PP0Stt**-rs#y^f-K*3-Kf «DNA»tJ*fcri* 

C75 ^y. / | t ^t;iffl«!lDNA"/7X; Kt*r»t, »fflSa^«!|C*i<.^Ta 

fc^^tu *LTHK**i$ci*<T#5JJB^^S Ko 
2 6. DNAE?'|cD±*f£©«KS:^D J &-^-S3R^^ w ^ 2 5 l=I2«© 
ta«f*7'5x 5 K 0 

27. DNAE^ ^KO, *J V=/* ft: I* i> + * •< P P Offitt 

2 8. ffl«5tai6*©P PO?Stt©*Jp*fiT*tt*7JST*-5*C, 
attPPOfitt^Wt-A^y^^Kta-Kt-SllEMHie^Sfctt't©^? 

««ga»*»*L : LT 

dtDNA«ISfe^Sffi^a^^^ALTft$«*H^Lft:a[«)*«i2t^^-i* 

2 9.- DNA«m I«3PP0it^)^t^7>f*^mRNA^3 

3 0. DNA«W, ttlftiPPOffitt**-*-** 1 ^^^* 3 -^"**** 




8 iciae©^^o 

33. a«5*fi«*<oppo^©7Km*if^^if--s^-c*^r> 

SDN AWSt^Sffi^aWl^A LTJ&HISifc L tz&tyjZSl&t £ C<h£ 

31. DNA«*g&A<, ri?>v/y hK^KM-Kt^ttttPPOAfc^ 
©^UB^M- KLTU4DN AEm/rli-fceo^^V v h*^tfl»*®3 

3 5. :/L>£3*IA<. tt%PPOStt*Wt**V^-/' ! f K^fl&OteKlK^lSl 

3 6. ««&£tfr^ hvK 

3 7, DNA«Ktt^ 

£ fz lisftzoei + *& t> *> n& tz<&n#}-v$> t?»*s 3 

3(cJd«©^o 

3 8. ««5P POfgtt*St*#'J^f KM- K^5DNAE?iJ*fcH* 
3 9. P P 0 jStt*Sr i # V 3 - K-**£DNAEyj*fc(i*©7 

cDNA*fcl±Yy ^7^77 y- ; 

i«5PP Ofgtt*W1"-5 * y ^<^^ KM - Kt5DN AE3FIJ* fcti*07 5 
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iciwtousrte. 

4 1. DNA7D-^ % 
tt*&a^*><D£c DNA ; is-fctf 

tra p p offitt**f * # u km - K+sae^ifcMDic^-r y y 
© p p oacsFoeyji^tf 2 as* *ti*n£U:o* y =f ? ? k^ -r 

PCR^JSU, ttttPPOfStt^Wt^^'J^f KM- K-rsae? 

war 3 9 iciatto^a, 

42. t'J^?^Vtf KT-^-fv-^ ttttPP0fS5tt**r***iKy^^ 
4 3 . P P OiSt%*W** # y K* 3 - *»£^*£t;D N AE*J 

*tt*£#P*3njtmRNA ; 

2«a*fc«*nJEU:©34-ya*3t^ WK^-fv-^L ; 
ttmRNA*i^^BI«feJ:tf7^^-^5-<'7--CttaLT*--ttcDN 

A££fi!cL ; *LT 

-toj; o K&jj&Sttfc c d NAi, * y =f jt * u*^- Ky^-f v-** # y 
4 4. p p o fitttw-*** # y f - k* = - K-r 4 i*&?&&tr d n aefj 

P P O ^ Wt* « 'J b'izM LT&C/:*^d- >&la#£*8# U ; 



tt^?D->fett»iJSS£a7^7 , 7 y -^s^s-e-c, p p og^wt 

£#y^7*f- KM- K-^5iRe^*^CDNAEyiJifc«-t©77/> > h£ 
* ? *o - > *ms»J* 4 c £ *^ t;±?2^a 0 
4 5. N3fc3*7 * JW&n 

AP I QAPD I SKCGTATVPDGVTP 
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